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Financial time series may possess memory, which contradicts the efficient 
market hypothesis, and their probability densities may display heavy tails, 
reflecting discontinuities in their sample paths. These features present 
difficulties in the modelling and prediction of financial processes. This PhD 
thesis aimed to develop new methods and techniques to overcome these 
difficulties. 
 
New tools have been developed to detect memory in financial processes and 
model their heavy-tailed behaviour in the presence of long memory. The tools 
for memory detection, which are based on the multifractal scaling of the 
processes, have been applied to characterize and classify financial markets. This 
classification is useful for predicting the behaviour of different financial 
processes within the same market, hence enhances our understanding of the way 
the markets work. This thesis also provides a new approach to model financial 
processes as fractional stochastic differential equations driven by stable noise. 
The long memory of the processes is represented by a fractional derivative and 
is studied using fractional calculus, while their tail behaviour is modelled as a 
Lévy stable process. The method has been applied to analyse and simulate daily 
electricity prices for five states of Australia. The simulations pick up very well 
the long memory and heavy tails in these price series. 
 
 
 
 
